OBJECTIVES: To analyse sick leave and disability pension among surgically and conventionally treated obese patients. DESIGN: A prospective study over ®ve years. Differences in sick leave and disability pension were analysed using multiple and logistic regressions. Possible confounding factors were analysed and controlled for. SETTING: Nine counties in Sweden. SUBJECTS: 369 surgically treated patients and 371 matched obese controls, included in the Swedish Obese Subjects (SOS) study. At baseline, mean body mass index (BMI) was 42 kg/m 2 in surgical patients and 41 kg/m 2 in controls. After four years of treatment, weight reduction was 20% among surgical patients while the control patients kept their initial weight. INTERVENTION: Gastric bariatric surgery. MEASUREMENTS: Days of sick leave plus disability pension, and days of disability pension. RESULTS: In the year prior to treatment, adjusted average number of days of sickness due to sick leave plus disability pension was similar in surgical patients and controls. Compared with controls, the surgical group had 35% more days of sickness during the ®rst year after initiation of treatment, but 10 ± 14% fewer days during years 2 ± 3. During year four, days of sickness tended to be lower in the surgical group (P 0.07). In the sub-group, aged above the median, surgical patients had 14 ± 18% fewer days of sickness than controls, during years 2 ± 3 after initiation of treatment This difference did not occur in the group below median age. CONCLUSION: Surgical treatment of obesity results in a reduction of sick leave and disability pension, compared to controls, particularly in subjects aged 47 ± 60 y.
Introduction
Obesity is associated with increased morbidity, 1 ± 3 mortality 4,5 and poor psycho-social functioning. 6, 7 The prevalence of obesity is high and increasing in the US as well as in many European countries. 8 In Europe, 10±20% of all men and 10±25% of all women have a body mass index (BMI) of ! 30 kg/m 2 . 8 Chronic diseases and poor psycho-social functioning, associated with obesity, often lead to considerable functional impairment and loss of working capacity. Data from the Swedish Obese Subjects (SOS) study revealed that the number of days of sick leave and the frequency of disability pensions, are almost doubled in obese subjects, compared to the general population. 9, 10 In Finland, Rissanen et al found an increased relative risk of work disability for obese men and women, and the risk increased linearly with BMI. 11 Approximately 7±10% of the total indirect cost of sick leave and disability pension in Sweden 9, 10 and 7± 8% of the total cost of illness in the US, 12 are attributable to obesity. Similar ®gures have been reported from other European countries. 13, 14 Obesity is, therefore, a major health issue in af¯uent countries. However, even if the many short-term bene®cial effects of weight reduction are well-documented in the case of osteoarthritis, 15 diabetes, hypertension and other metabolic abnormalities associated with obesity, 15, 16 we still do not know whether long-term weight loss can reduce the elevated sick leave and disability pension rates. The few studies 17 ± 19 that have addressed these questions, revealed an increased capacity for work, but the design of these studies does not permit any ®rm conclusions to be drawn.
In 1987, SOS, a nationwide intervention study of obesity was initiated, in order to elucidate whether mortality can be reduced by weight reduction. 2 In Sweden, the centralised health insurance makes it possible to obtain accurate information on practically all sickness cash bene®ts paid and all disability pensions granted. These prerequisites offer a unique opportunity to study sick leave and disability pension in relation to obesity and weight reduction.
The purpose of this study was to compare changes in sick leave and disability pension between surgically treated obese patients and a matched group of conventionally treated, obese patients.
Study group
SOS is an on-going multi-centre study of obesity, which consists of two parts. In the registry study, 6000±10000 severely obese subjects will undergo a medical examination at primary health care centres, after completing extensive questionnaires. Subjects are recruited to the SOS registry by advertisements in newspapers. In the intervention study 2000 surgically treated, obese patients will be compared over 10 years with a matched group of 2000 conventionally treated obese subjects. Patients who are meeting the inclusion, but not the exclusion, criteria and who are interested in surgical treatment of obesity, are recruited to the surgical group from the registry. A computer program automatically selects a match among potential controls in the registry for every patient to be operated on. The matching program takes 18 matching variables related to mortality and morbidity into consideration. The selection of matched controls cannot be controlled by any operator. The control patients are treated according to existing routines for obesity management, at their respective primary health care centre.
The inclusion criteria for the intervention study are age 37±60 y and BMI ! 34 kg/m 2 for men and ! 38 kg/m 2 for women. Several exclusion criteria are used. The SOS study was approved by the ethics committees at all universities in Sweden. All participants gave their written consent to participate. The study is performed in accordance with the Declaration of Helsinki with amendments. 20 Study design and details of the SOS study have been presented earlier. 2 The present study is based on the ®rst 740 consecutive cases of the SOS intervention study, 369 surgically treated patients and 371 controls included between 1987±1990. Of the patients, 34% (n 252) were men. The mean age at inclusion for the surgical and control groups was 47 y and 48 y, respectively. When matched, average weight was 119.6 kg in the surgical group and 117.1 kg among controls (Figure 1 ) and the corresponding BMIs were 41.6 kg/m 2 and 41.0 kgam 2 , respectively. The surgically treated patients underwent gastric banding, vertical banded gastroplasty or gastric bypass. 21 The operations were performed at 13
hospitals. The control patients were examined by 160 primary health care centres. Follow up, including medical examinations and questionnaires concerning living conditions, health status, food habits and psychological status, were performed at six months, one year, two years, three years and four years after inclusion. 2 
Methods

Sick leave and disability pension
Sweden has a tax-®nanced, compulsory national insurance system covering medical treatment, sick leave and disability pension. Sickness cash bene®t can be paid out when working capacity is reduced by at least a quarter due to illness (Sick-leave can account for 25%, 50%, 75% or 100% of a day.). For the ®rst six days of an illness, the bene®t is paid without a doctor's certi®cate. Sickness cash bene®t compensates loss of income in shorter periods of sickness and is continuously reconsidered by the physician and the social insurance of®ce. A disability pension can be granted to persons aged 16±64 y who have a prolonged period of health impairment which decreases working ability and when recovery is not expected within the next year or years (Disability pension can be granted as 25%, 50%, 67%, 75% or 100%.). Reassessment of a disability pension can be made with respect to changes in the patients health condition.
In spite of some drop outs in body weight registrations (see Figure 1) , complete data for all subjects (n 740) on days of sickness cash bene®t and days of disability pension for the year before and four years after inclusion, were obtained from the Swedish National Social Insurance Board (SNSIB). Partial days of sick leave and disability pension were converted into full days. This study presents the`mean number of days of sick leave plus disability pension' as well as the`mean number of days of disability pension'. The organization of the data obtained from SNSIB made it impossible to accurately separate thè number of days of sick leave' from the total`days of sick leave plus disability pension'. Thus, the`mean number of days of sick leave' was not used per se in this study.
Statistical analyses
Differences between the groups for the average number of days of sick leave plus disability pension, as well as days of disability pension, were analysed in separate models, using multiple linear regression. Difference in the number of subjects with a disability pension, was tested in a logistic regression model. Adjusted frequencies of disability pension and adjusted means of days of sick leave plus disability pension, as well as adjusted days of disability pension, Treatment of obesity, sick leave and disability K Narbro et al are presented. The analyses were carried out for the total groups and for sub-groups, after dividing by the median age, in order to examine if the intervention effect was different in the younger and older subjects. Despite the matching procedure, differences could still exist between the groups, with respect to factors related to sick leave and disability pension. Therefore, variables with a reasonable likelihood of predicting sick leave and disability pension, were selected from participant questionnaires, answered at baseline. The variables represented matching variables, socioeconomic status (SES), living conditions, onset of obesity, health status, food consumption, smoking and alcohol habits. The predicting capability of these variables was tested by analysis of variance or linear regression. Differences between the groups were analysed by a t-test or chi-square test. Gender, days at baseline and factors, which both differed between the groups, and predicted sick leave and disability pension, were controlled for in the regression models. In addition, data in all models were adjusted for one very strong predictor,`psychasthenia', although the mean value of this factor did not differ between the groups (`psychasthenia' is a sub-scale in the Karolinska Scales of Personality, which consists of items about mental`energy' and the ability to compensate for energy consumption. 22 ) ( Table 1 ). All calculations were performed using the SAS 24 statistical packages, two-tailed tests were used and P`0.05 was considered signi®cant.
Results
Weight changes
From when the subjects were matched until the baseline examination, just before inclusion in the SOS intervention study, average weight in the surgical group increased by 2 kg, while the control group decreased its weight to the same extent (Figure 1 ). Compared to baseline, body weight was reduced by 30.7AE 14.0 kg (meanAE s.d.) after one year and by 23.5AE 15.3 kg after four years, in the surgically treated group. In the control group, body weight was reduced by 1.1 AE 7.2 kg after one year, but increased by 0.8 AE 10.1 kg after four years ( Figure 1 ).
Sick leave plus disability pension
The adjusted, average number of days of sick leave plus disability pension during the year prior to inclusion, was almost identical in the surgical and control groups, 104 d and 107 d, respectively (Figure 2 ). After inclusion, the mean number of days in the surgical group increased by 50% in the ®rst year. The second and third years after inclusion, the surgically treated group had 10±14% less days of sick leave plus disability pension than the control group. The difference became smaller between the two groups during the fourth year and was not signi®cant (P 0.15) (Figure 2) . When dividing the groups by the median age (46.7 y), the older subjects displayed the same pattern 22 Due to a very strong predictive capacity, this variable was controlled for in the regression models, despite the lack of difference between groups. d The number of days during the year prior to inclusion, were controlled for in the linear regression models, years 1 ± 4. Treatment of obesity, sick leave and disability K Narbro et al as the whole group, but the differences between the control group and the surgically treated group were larger (Figure 2 ). In the second and third year, the surgically treated group had 14±18% less days of sick leave plus disability pension than the control group. During the fourth year, the number of days tended to be lower in the surgical group, but the difference was not statistically signi®cant (P 0.07). In the younger age group, the mean level of days of sick leave plus disability pension, was about 40% lower than in the older cohort. The difference during the ®rst year was more pronounced, but there were no signi®cant differences during years 2±4 (Figure 2 ).
Disability pension
The year before inclusion, the adjusted mean number of days of disability pension was 44 in the surgical group and 54 in the control group (not statistically signi®cant (NS)). During the years studied, the days of disability pension increased by 68% and 81%, respectively. The number of days with disability pension was signi®cantly lower in the surgically treated group during year 3 and year 4. (Figure 3 ). In the group aged above the median, the surgically treated patients had 21% fewer days of disability pension than the control patients, during year 3 and year 4 (P`0.05), while no signi®cant differences were found in the younger age group (Figure 3) .
Before inclusion, 18.2% of the control patients and 15.5% of the surgically treated patients, had a full or partial disability pension after statistical adjustment for age, gender, civil status, perceived health, current health, psychasthenia, back pain and knee problem (NS). The corresponding ®gures were 28.5% and 22.8%, respectively, in year 3 (P`0.05) and 31.4% and 25.0%, respectively, in year 4 (P`0.05).
Discussion
The results of this controlled study indicate that sick leave patterns and disability pension rates can be changed by the surgical treatment of obesity. The postoperative increase in sick leave necessitated by the surgery is counterbalanced by a reduction in sick leave and a lower disability pension rate during the following years. However, the pay-off over the remaining lifetime is not yet known. Similar results in the literature are not available for comparison.
The present study compared sick leave and disability pension in a group of surgically treated obese individuals and a matched, obese control group. The SOS-study is a matched study, as the ethics committees in Sweden did not approve randomisation. The matching procedure was designed to ascertain that the two groups did not differ systematically with respect to established prognostic variables and the exclusion and inclusion criteria were identical for the two Figure 2 Adjusted number of days per year of sick leave plus disability pension in the total group, in the group below median age (46.7 y) and in the group above median age. The number of days are adjusted for age, gender and predictive factors (see methods). During years 1 ± 4 after inclusion, the number of days are also adjusted for days of sick leave plus disability pension during the year before inclusion. Signi®cant differences between groups indicated as * P`0.05, ** P`0.01, *** P`0.001.
Treatment of obesity, sick leave and disability K Narbro et al groups. 2 Furthermore, in the present analyses, efforts were made to detect and control for factors that differed between the two groups and were also related to the outcome measures. Thus, we have good reasons to believe that the observed outcome differences between the two groups were related to the treatment.
Sick leave and disability pension rates in Sweden are affected in a complex way by external factors, such as unemployment rates, individual former employment status and labour legislation. We have no reason to believe that these factors have in¯uenced the two study groups in different ways, as the groups were studied over the same period of time.
The total days of sick leave plus disability pension increased by 50% in the surgically treated group in the ®rst year after inclusion, while only a slight increase was seen in the control group. This increase in the surgical group was mainly due to the normal postoperative convalescence. Patients in this report were operated on before the introduction of laparoscopic bariatric surgery. In Sweden, the average sick leave after this kind of open surgery, is about 2±3 months. During the second and third years after surgery, the total days of sick leave plus disability pension was 10±14% lower in the surgically treated group compared to the control group. During year 4 the difference was only 8% and not signi®cant. The explanation for this is not obvious from our data. Factors such as weight regain, late surgical complications and additional surgery, could have reduced the difference in sick leave during the last year. On the other hand, the portion of patients with disability pension was signi®cantly lower in the surgically treated group during year 3 and year 4 as well as the number of days of disability pension.
Further analysis with regard to age at inclusion indicated that the difference between groups in terms of days of sick leave plus disability pension and in disability pension rates, was mainly due to differences in the group aged b 47 y. The reason for this is not clear, but one plausible explanation could be that working capacity in older obese subjects is more directly affected by overweight than in younger age groups. Another explanation may be that the much lower number of days of sick leave plus disability pension among the younger subjects is more dif®cult to in¯uence by any treatment.
Conclusion
This ®ve-year prospective study of sick leave and disability pension in obese subjects, indicates that surgical treatment results in a decrease in sick leave and disability pension rates, particularly in subjects aged between 47±60 y. The improvements in health behind these observations, may also reduce the direct cost of obesity and thereby contribute to a favourable Figure 3 Adjusted number of days per year of disability pension in the total group, in the group below median age (46.7 y) and in the group above median age. The number of days are adjusted for age, gender and predictive factors (see methods). During years 1 ± 4 after inclusion, the number of days are also adjusted for days of disability pension during the year before inclusion. Signi®cant differences between groups indicated as * P`0.05, ** P`0.01.
Treatment of obesity, sick leave and disability K Narbro et al overall cost bene®t. Analyses of direct costs, as well as longer follow-up times, will be topics of future studies.
